In this paper, we discuss the existence and multiplicity of positive solutions to m-point boundary value problems of nonlinear fractional differential equations with p-Laplacian operator
0+ u(t))) + ϕ p (λ)f (t, u(t)) = 0, 0 < t < 1, 
In [], Chen and Liu studied the following fractional differential equations with pLaplacian operator: 
+ are the standard Riemann-Liouville fractional derivatives, and
On the other hand, in [], Bai studied an eigenvalue interval of the following fractional boundary problem:
+ is the standard Caputo fractional derivative, λ > . In [], Zhang et al. studied the following singular eigenvalue problem for a higher order fractional differential equation: 
Combining our work, in this paper, we discuss the existence of positive solutions for the following fractional differential equations with p-Laplacian operator: 
= . Our work presented in this paper has the following features. Firstly, to the best of the author's knowledge, there are few results on the existence of solutions for nonlinear fractional p-Laplacian differential equations with m-point boundary value problems. Secondly, we transform (.) into an equivalent integral equation and discuss the eigenvalue interval for the existence of multiplicity of positive solutions. The paper is organized as follows. In Section , we present some background materials and preliminaries. Section  deals with some existence results. In Section , two examples are given to illustrate the results.
Background materials and preliminaries

Definition . ([, ])
The fractional integral of order α with the lower limit t  for a function f is defined as
where is the gamma function.
Definition . ([, ])
The Riemann-Liouville derivative of order α with the lower limit t  for a function f is
where N is the smallest integer greater than or equal to α.
has a unique solution which is given by
where
Lemma . G(t, s) in [] has the following property: G(t, s) ≥ t α- G(, s).
Proof For  ≤ s ≤ t ≤ , we conclude that
It is obvious that
By Lemma ., we have
Thus, from (.) we know that
By Lemma ., (.) has a unique solution
Lemma . ([]
) Let E be a real Banach space, P ⊂ E be a cone, r = {u ∈ P : u ≤ r}. Let the operator T : P ∩ r → P be completely continuous and satisfy Tx = x, ∀x ∈ ∂ r . Then
Main results
We consider the Banach space E = C([, ], R) endowed with the norm defined by u = sup ≤t≤ |u(t)|. Let P = {u ∈ E|u(t) ≥ }, then P is a cone in E. Define an operator T : P → P as
Then T has a solution if and only if the operator T has a fixed point.
, then the operator T : P → P is completely continuous.
Proof From the continuity and non-negativeness of G(t, s) and f (t, u(t)), we know that T : P → P is continuous. Let ⊂ P be bounded. Then, for all t ∈ [, ] and u ∈ , there exists a positive constant 
Hence, for all u ∈ ,
which implies that T( ) is equicontinuous. By the Arzela-Ascoli theorem, we obtain that T : P → P is completely continuous. The proof is complete.
Theorem . If f ∈ C([, ] × [, +∞), [, +∞)), f (t, u) is nondecreasing in u and λ ∈ (, +∞), then BVP (.) has a minimal positive solution v in B r and a maximal positive solution w in B r . Moreover, v m (t) → v(t), w m (t) → w(t) as m → ∞ uniformly on [, ], where
Step : Problem (.) has at least one solution.
For u ∈ B r , there exists a positive constant By Lemma ., we can see that T : B r → B r is completely continuous. Hence, by means of the Schauder fixed point theorem, the operator T has at least one fixed point, and BVP (.) has at least one solution in B r .
Step : BVP (.) has a positive solution in B r , which is a minimal positive solution. From (.) and (.), one can see that
This, together with f (t, u) being nondecreasing in u, yields that
Since T is compact, we obtain that {v m } is a sequentially compact set. Consequently, there exists v ∈ B r such that v m → v (m → ∞).
Let u(t) be any positive solution of BVP (.) in B r . It is obvious that  = v  (t) ≤ u(t) = (Tu)(t).
Thus,
Step : BVP (.) has a positive solution in B r , which is a maximal positive solution. Let w  (t) = r, t ∈ [, ] and w  (t) = Tw  (t). From T : B r → B r , we have w  ∈ B r . Thus
Using a proof similar to that of Step , we can show that Define
, and the following conditions hold:
Then BVP (.) has at least two positive solutions u  and u  such that
Proof Since
Then, for any u ∈ ∂ ρ  , it follows from Lemma . that
This, together with (.), yields that
By Lemma ., we have
In view of
Then, for any u ∈ ∂ ρ *  , it follows from Lemma . that
Finally, let ρ  = {u ∈ P : u ≤ ρ  }. For any u ∈ ∂ ρ  , it follows from Lemma . and (H  ) that
Using Lemma ., we get
Therefore, T has a fixed point u  ∈ ρ  \ ρ  and a fixed point u  ∈ ρ *  \ ρ  . Clearly, u  , u  are both positive solutions of BVP (.) and  < u  < ρ  < u  . The proof of Theorem . is completed.
In a similar way, we can obtain the following result. http://www.advancesindifferenceequations.com/content/2014/1/69
Examples
Example . Consider the following boundary value problem:
By computation, we deduce that
On the other hand,
Hence, by Theorem ., BVP (.) has a minimal positive solution v in B r and a maximal positive solution w in B r .
Example . Consider the following boundary value problem: 
